Topical secretoneurin gene therapy accelerates diabetic wound healing by interaction between heparan-sulfate proteoglycans and basic FGF.
Diabetic foot ulcers represent a therapeutic problem of high clinical relevance. Reduced vascular supply, neuropathy and diminished expression of growth factors strongly contribute to wound healing impairment in diabetes. Secretoneurin, an angiogenic neuropeptide, has been shown to improve tissue perfusion in different animal models by increasing the amount of vessels in affected areas. Therefore, topical secretoneurin gene therapy was tested in a full thickness wound healing model in diabetic db/db mice. Secretoneurin significantly accelerated wound closure in these mice and immunohistochemistry revealed higher capillary and arteriole density in the wounded area compared to control mice. In-vitro, the mechanism of action of secretoneurin on human dermal microvascular endothelial cells was evaluated in normal and diabetic cells. Secretoneurin shows positive effects on in vitro angiogenesis, proliferation and apoptosis of these cells in a basic fibroblast growth factor dependent manner. A small molecular weight inhibitor revealed fibroblast growth factor receptor 3 as the main receptor for secretoneurin mediated effects. Additionally, we could identify heparan-sulfates as important co-factor of secretoneurin induced binding of basic fibroblast growth factor to human dermal endothelial cells. We suggest topical secretoneurin plasmid therapy as new tool for delayed wound healing in patients suffering from diabetes.